Abstract Immigrants arrive in the U.S. with better than average health, which declines over time. Clinical preventive services can prevent or delay some of that decline, but little research in this area focuses specifically on Mexican immigrants who are the largest contemporary immigrant group. This article finds that recent Mexican immigrants were the least likely to receive preventive care services, even after adjusting for sociodemographic differences in the population. Long-stay Mexican immigrants were more similar to U.S.-born Mexican Americans in preventive service use rates, who in turn had lower rates than U.S.-born non-Latino whites. Monolingual Spanish speaking Mexican immigrants were the least likely to have obtained preventive services. Having no usual source of care is the strongest predictor of the underuse. The persistent gap in preventive services across all subgroups of adults of Mexican origin suggests structural barriers to their preventive care.
Introduction
Research documents that immigrants arrive in the U.S. with better health than persons born in the United States, despite their low levels of education, income, and health insurance [1] [2] [3] . This ''health capital'' declines the longer they remain in the U.S. and is lower in the second generation [4] . The appropriate receipt of clinical preventive health services which can prevent or detect health problems early is one approach to helping maintain that health capital [5] . For preventive services to be effective in avoiding the early onset of chronic disease and disability immigrants need timely and appropriate access. Identifying the determinants of access to preventive services thus becomes an important issue for maintaining immigrant health.
Examining immigrant service use without attention to country of origin obscures important variation within the immigrant population. Over one-quarter of all persons living in the U.S. who were born abroad are from Mexico, another fifth are from other Latin American countries, one-fifth from Asia, and nearly a tenth from Eastern Europe [6] . Over onethird of all immigrants to the U.S. in the past 10 years were born in Mexico, and Mexican immigrants account for a significant proportion (40%) of the 27 million Mexican Americans in the United States [6] . While there is a relatively large literature on Latino health [3, 4, 7] , and a modest literature on immigrant health [8, 9] , there is relatively little research on the health services use specifically by Mexican immigrants. Not only are Mexican immigrants different from Asian and Eastern European immigrants, the proximity of the U.S. to Mexico and the circumstances of Mexican migration make the characteristics of Mexican immigrants different from other Latin American immigrants [10] . None the less, the U.S.-Mexico border health commission, in an article on border health, noted that ''Data on Latino populations were considered a proxy for Mexican-Americans and people of Mexican origin in California, because more specific data are not available (p.137)'' [11] .
The U.S. Preventive Services Task Force has established evidence-based guidelines for many preventive care screenings [5] . Six preventive services are indicators of the appropriate receipt of basic preventive services: adults (age 18 and older) visiting a doctor every 2 years, adults receiving a dental exam annually, women ages 18-64 obtaining a Pap smear test in the past 3 years, women age 40 and older getting a mammogram in the past 2 years, men and women age 50 and older ever getting a colorectal cancer test, and older adults age 65 and older getting an annual flu shot.
Visiting a primary care doctor is the first step toward receiving recommended preventive screenings. Regular primary care visits are also a necessary first step for obtaining regular risk assessments and counseling about smoking, physical activity, nutrition, alcohol, and sexually transmitted diseases [5] . Research on ambulatory care finds that Latinos are less likely than non-Latino whites to have any ambulatory care visit in the past year, with Mexican Americans having the lowest use even after accounting for sociodemographic differences between them and nonLatino whites [12, 13] . Annual dental screenings are another preventive service that can have significant payoffs in improved health and decreased costs, yet Latinos have lower rates than non-Latino whites [14] , and Mexican-American adults fare the worst [15] .
Research on Latinos' use of clinical preventive services is heavily focused on cancer screenings and usually does not separately analyze nativity or length of residence [16] [17] [18] [19] [20] . Latinas are consistently found to be less likely than non-Latina whites to have had a mammogram in descriptive analyses. Sociodemographic variables account for much of this difference in multivariate analyses [17, 20, 21] . Research in California also found that after controlling for sociodemographic and access characteristics, foreignborn Latinos had similar levels of mammography services as non-Latino whites [22] . Colorectal cancer screening (sigmoidoscopy, colonoscopy, or proctoscopy) is also lower among Latinos than non-Latino whites, even after controlling for sociodemographic characteristics [23, 24] . A multivariate study that analyzed English and Spanish speaking Latinos separately found lower rates only among Spanish speakers [20] .
Influenza immunizations reduce hospitalizations and deaths among persons age 65 and older [25] . Most [26, 27] but not all studies [20] show that older Latinos are less likely to receive an annual influenza immunization independently of health insurance status.
Health insurance coverage and having a usual source of care are well recognized as important predictors of the use of preventive medical care [28] [29] [30] . Limited English proficiency (LEP) is also a barrier to preventive service utilization [31, 32] . After controlling for socioeconomic factors, insurance status, and usual source of care, research on barriers to preventive care suggests that nativity (i.e., foreign birth) may explain some of the remaining disparities in receiving of preventive care services [22, 33] , although this work does not analyze length of residence separately from acculturation or language measures [34] . In addition, those living in rural locations are less likely to get recommended preventive care services [35] .
This article contributes to our understanding of immigrants' use of preventive services by analyzing a variety of different preventive services rather than a single type, and by focusing specifically on the largest group of immigrants in the country, Mexican immigrants. It explores the extent to which the lower use of preventive services by Mexican immigrants is a result of sociodemographic differences such as age, income, and education; length of residence in the U.S.; language ability; and the general access to care barriers including health insurance and no usual source of care.
Methods
Data are from the public use file of the 2000 U.S. National Health Interview Survey (NHIS), which has an over sample of Latinos [36] . The 2000 NHIS was a face-to-face survey administered using computer-assisted personal interviewing (CAPI) that obtained a 72.1% response rate for adults. The protocol for using this data was approved by the UCLA Office for the Protection of Research Subjects.
Dependent variables included six dichotomous measures of preventive care coded to indicate an undesirable situation (no preventive service received) so that the risk factors were in a logical direction for describing barriers. The dependent variables were age and gender specific [5] : no doctor visit in the past two years for adults age 18 and older, no dental exam in the past year for adults age 18 and older, no Pap smear in the past three years for women ages 18-64 excluding women who had a hysterectomy or cervical cancer, no mammogram in the past two years for women who are 40 and older, no colorectal exam for adults age 50 and older, and no flu shot in the past year for older adults age 65 and older.
Our primary interest was to examine how the use of preventive services is affected by nativity, language, and access to care. Nativity was determined based on questions regarding Latino or Hispanic origin, U.S. birthplace, and place of birth. Those reporting Mexican origin and U.S. birthplace were coded as Mexican American. Those reporting Mexican origin and Mexican birthplace were coded as Mexican immigrants. Those with Mexican origin and other than U.S. or Mexican birthplace were excluded. For immigrants, length of residence was divided into recent immigrants (residing in the U.S. 0-9 years) and long-stay immigrants (residing in the U.S. 10 or more years). We used this cut point since the majority of Mexican immigrants who return to Mexico to live do so within 10 years after coming to the U.S. [37] . In some analyses in this study the sample size was too small and so the length of residence was collapsed into a single immigrant category. The reference group was those reporting U.S. birthplace, not Latino or Hispanic origin, and white race (non-Latino white).
Spanish language dominance was a continuous variable created from seven questions about the language the person speaks most often, spoke as a child, reads, speaks to friends, watches on television, listens on the radio, and thinks. The responses were Spanish only, mostly Spanish, Spanish and English the same, mostly English and only English. This question was asked only of persons reporting Latino or Hispanic origin. Those reporting that they spoke a language other than Spanish or English were dropped from the analysis. Recent Mexican immigrants almost all spoke, read, and thought primarily in Spanish while almost all U.S. born Mexican Americans did so primarily in English, which made it impossible to compare the effect of language between those groups. As a result, we examined the effect of language acculturation only among immigrants and dichotomized the variable for those who were Spanish-only on all items (monolingual Spanish) versus others.
Access to care variables included health insurance (any versus none) and reporting a usual source of care (excluding the regular use of an emergency room) versus no usual source of care.
To control for compositional differences in the different populations, we controlled for a series of sociodemographic and health variables. These control variables included age, age-squared (to account for nonlinear relationships), gender (male versus female), poverty level (below 0.99 poverty ratio versus 1.00 and above), education level (eighth grade or less versus ninth grade or more), marital status (not married versus married), and rural residence (metropolitan statistical area under 250,000 versus 250,000 or more). Self-assessed health (excellent, very good, good, fair, or poor) was included as a control variable only for adults with no doctor visit in the past 2 years.
Logistic regression was conducted to assess the independent effect of language use, length of residence, and access to care on the receipt of the six preventive services. Descriptive and logistic regression confidence intervals were adjusted to take into account the complex sample design of the NHIS. All analyses were performed using SPSS 13.0 and the complex sample module.
Results
Consistent with other research on Mexican immigrants to the U.S. [38] , the recent Mexican immigrant adult sample (in the U.S. for under 10 years) was comparatively young, male, primarily urban, and with limited education (Table 1) . Almost three-quarters reported no health insurance, half had no usual source of care, and one-quarter had incomes under the federal poverty line. Compared to longstay immigrants, recent immigrants were younger; had a similar gender, education, and rural distribution; and were more likely to be unmarried, Spanish speaking only, and living in poverty. Self-assessed health status was better for recent immigrants than long-stay immigrants and U.S.-born Mexican-Americans at the univariate level, but was statistically equivalent for the three groups when age was controlled for (data not shown). The characteristics of U.S.-born Mexican Americans were in-between those of longstay Mexican immigrants and U.S.-born non-Latino whites in poverty status, insurance coverage, and having a usual source of care. They were closer to U.S.-born non-Latino whites in their very low rate of speaking only Spanish, low rates of having less than high school education, and in having more females than males ( Table 1) .
The bivariate pattern of not receiving preventive services mirrored the socioeconomic status for the four groups. No doctor visits in the past 2 years, no dental exam in the past year, and no pap smear in the past 3 years were most common among recent Mexican immigrants; longstay immigrants and U.S.-born Mexican Americans had intermediate rates; and U.S.-born non-Latino whites had the best rates ( Table 2 ). The sample sizes for no mammogram past two years, no colorectal exam (ever), and no influenza immunization past year were too small to separate recent from long-stay immigrants. Mexican immigrants overall (recent and long-stay combined) had the highest rates of not receiving those services, followed by U.S.-born Mexican Americans, and U.S.-born nonLatino whites had the lowest. The largest absolute difference between groups was in receiving dental services in the past year. Among recent Mexican immigrants, 70.3% received no dental services compared to 32.5% of nonLatino whites. The smallest difference was in pap smears where 33.5% of recent immigrants did not receive the test in the past three years compared to 12.7% of non-Latino whites.
A series of logistic regressions identified the effect of immigration and length of residence on preventive service use after controlling for potentially confounding sociodemographic variables (Table 3 ). The base model (Model 0) includes only the ethnicity and nativity variables. For the first 3 services Mexican immigrants are further divided into recent and long-stay groups. The first model showed that all Mexican-origin groups were more likely to not receive preventive services than U.S.-born non-Latino whites, except for mammography where the U.S.-born Mexican American versus U.S.-born nonLatino white difference was not statistically significant. When controlling for sociodemographic characteristics (Table 3 , Model 1) all of the odds ratios fell, but recent Mexican immigrants continued to receive the least preventive services, except for flu shots where the difference was no longer statistically significant. The sociodemographic controls reduced the difference between U.S.-born nonLatino whites and U.S.-born Mexican Americans below statistically significant levels for mammogram, colorectal exam, and flu shots.
When adding access to care variables to the sociodemographic variables (Table 3 , Model 2), the odds ratios (Table 4 , Model 0) shows that recent immigrants had a higher odds of not receiving 4 preventive services than long-stay immigrants. Model 1 adds sociodemographic controls and a variable for using only Spanish for speaking, reading, thinking, and using the radio/TV. Being monolingual Spanish increases the odds of not receiving the preventive services independently of the other sociodemographic variables that were added. Longstay versus short-stay remained significant only for no doctor visit in the past 2 years. When the access to care variables were added to the model (Table 4 , Model 2), there was a strong effect of no usual source of care on the four preventive services and an insurance effect for doctor and dentist visits. This general pattern was similar to the model that included U.S.-born adults (Table 3) , but unlike the sample that included U.S.-born adults, insurance status had no effect on receipt of mammography screenings for the immigrant group and did not reach significance for pap smears. In the full model that included access to care variables, being monolingual Spanish continued to significantly increase the odds of not receiving a mammogram or Pap smear, but fell just below significance for no doctor visit in the past 2 years and well below significance for dental exams. Length of stay in the U.S. for Mexican immigrants was no longer significant except for no doctor visit in the past 2 years.
Discussion
The Mexican American population includes significant numbers of both recent and long-stay immigrants in addition to those born in the U.S. of Mexican origin. In this analysis, the receipt of preventive services by Mexican American adults varied widely by nativity and length of residence. The variation was largely but not entirely explained by socioeconomic differences between the subgroups. Even after controlling for sociodemographic and access to care characteristics, recent immigrants had the worst rates of doctor and dentist visits, Pap smears, and colorectal exams. While having health insurance and a usual source of care did not eliminate most disparities in preventive service use, they did have a substantial impact on several services. Among Mexican immigrants, having a usual source of care was a significant predictor of all four of the subsets of services examined, while health insurance was significant in two. The U.S. Centers for Disease Control's National Breast and Cervical Cancer Early Detection Program (NBCCEDP) for low-income and uninsured women may be reaching enough Mexican immigrants to dilute the insurance but not the usual source of care effects on pap smears and mammography [39] . Insurance continues to predict cervical and breast cancer screening in the broader population that includes U.S. born women in a broader income range, including those not poor enough for NBCCEDP but with incomes limited enough to be sensitive to insurance. A substantial amount of political effort has been put into expanding health insurance to improve access to care, but this analysis also supports the importance of a usual source of care as an independent key target for improving access to preventive services [40, 41] , especially for immigrants. Long-stay immigrants are more likely to have received preventive services than recent immigrants, although this advantage attenuated when language usage was included in the model. While language use is often used as a proxy for acculturation [42] , not speaking English can also create communications barriers that independently reduce preventive health services [43] . More recent immigrants may also be more likely to be in linguistically isolated households, which can further isolate newcomers from services [44] .
The remaining differences in preventive service use between the Mexican American groups and U.S.-born nonLatino whites could be the result of cultural differences in beliefs and values, or structural differences in the design and operation of the medical care system [45, 46] . Unmeasured cultural characteristics that could reduce all Mexican Americans' preventive service use could include fatalistic attitudes about disease [18, 47] , inaccurate or discouraging beliefs about the causes of preventable conditions [48] , or a low priority on preventive services [18] . In Mexico, where breast and cervical cancer are also leading cancer-related causes of death [49] , many women have limited knowledge about preventive cancer screenings and many are screened only after symptoms emerge [50] .
There are also probably unmeasured structural barriers for Mexican Americans, such as a shortage of health services that are available, accessible, and/or acceptable in their neighborhoods [27, [51] [52] [53] . Long distances to services can discourage routine care, health insurance can have high co-payments that reduce the financial accessibility of services, and a shortage of culturally competent providers can interfere with a quality provider-patient relationship that promotes acceptability [54] . Even for those with a usual source of care, Latinos experience less continuity of care than non-Latino whites [55] .
The convergence, though not elimination, of differences between recent, long-stay, and U.S-born Mexican Americans in receiving preventive services when all covariates were included suggests that acculturation alone is not the primary factor in preventive service use. U.S.-born Mexican Americans are much more acculturated than recent Mexican immigrants, yet have a similar pattern of preventive services use. Differences remain for several preventive health services between Mexican Americans and U.S.-born non-Latino whites, even though Mexican Americans are not affected by nativity and years in the U.S. This disparity suggests more fundamental barriers to preventive services exist for all adults of Mexican origin, in addition to the barriers of not having insurance, not having a usual source of care, and, for immigrants, not speaking English.
This study has several limitations. The data relied on self-reported receipt of preventive screenings, creating a potential recall bias. The services measured, however, are unlikely to have a differential recall bias by group since they are difficult to receive without the recipient's knowledge. Because this used cross sectional data, it is impossible to know whether recent and long-stay immigrants differ because of their length of stay (causation) or because those who returned to Mexico were different than those who remained (selection). No information was available on the documentation status of immigrants, which has been shown to impact access to health care as well as shape behavior regarding using health facilities for routine care [56] . The supply of medical care is also likely distributed differently to those living in ethnic enclaves versus other areas, but neighborhood-level data were not available. Finally, future studies should expand the services of interest by examining blood pressure tests, cholesterol screenings, wellness exams (counseling) and HA1c examinations for diabetic patients.
This study provides an important new analysis by documenting that the use of preventive services varies among the Mexican American population based on their nativity, years in the U.S., and language ability. By examining a range of preventive services, the analysis avoids confounding cultural issues, such as modesty, that might reduce some types of cancer screening with more general structural issues. Reducing system-level barriers is a viable approach to reducing the Mexican immigrant gradient in receipt of preventive care. Increasing access to a usual source of care is an important way to reduce disparities, independently of the key goal of expanding health insurance. A usual source of care can be promoted by actively linking individuals to ''medical homes,'' such as community health centers, where persons receive all their usual care. Such linkages have been demonstrated to improve the use of preventive services by the uninsured [57] . Furthermore, linguistic barriers influence screening and point to the need for culturally and linguistically appropriate preventive care service delivery.
The current political climate facing immigrants is hostile. It is important to not ignore the reality that Mexican immigrants are a growing part of the social fabric of the United States and that Latinos have become the largest minority group in the county. Mexican immigrants, as well as other immigrants to the U.S. come with health capital that slowly declines with time spent in the United States. It is in the best interest of all U.S. residents if national policy works towards maintaining the health capital of Mexican immigrants and towards helping maintain that good health in the second generation and beyond by assuring equitable access to preventive services.
